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Electromagnetic Fields and Cancer in
Children-A Scientific Fact?
To THE EDITOR: According to the journal, the purpose of
the "Epitomes-Important Advances in Clinical Medicine"
section is to help busy investigators and practitioners keep
informed of items "that have recently achieved a substantial
degree of authoritative acceptance." The journal also states:
"Each item, in the judgment of a panel of knowledgeable
physicians, has recently become reasonably firmly estab-
lished both as to scientific fact and important clinical
significance."

The occupational medicine epitomes in the February
1990 issue include an assessment of studies linking electro-
magnetic field (EMF) exposure to an increased risk of cancer
in children. I The inconsistency of findings reported by inves-
tigators working on this topic does not result in evidence of a
"firmly established scientific fact" with a high degree of
acceptance within the scientific community.

The 1979 study from Colorado referred to in the epitome,
linking electrical wiring configurations and childhood can-

cer, has been criticized by many scientists. As just one exam-
ple, Miller criticized the indirect measures of exposure and
pointed out that a dose-response relationship, which had
been suggested by the Colorado investigators, was not
present.2 Regarding possible confounding factors, one of the
authors of the 1988 Colorado study subsequently found that
the incidence of childhood cancer was associated with resi-
dential traffic density.3 Increased risks for total number of
cases of cancers and leukemias were related to increased
traffic densities. The odds ratios for these associations were

greater than those reported earlier for EMFs and cancer.

The epitome mentioned that "a study from Texas found a

greater frequency of paternal occupations (electronics work-
ers) involving exposure to electromagnetic fields among chil-
dren who had died of neuroblastoma." But in another study
(included in the epitome's list of references but not men-

tioned in the text), Nasca and colleagues stated that their data
"failed to show any consistent association between child-
hood central nervous system tumor risk and paternal expo-

sures to . .. electromagnetic fields."4 In a subsequent study,
Johnson and Spitz concluded that "if parental exposures in
these industries are related in some manner to childhood
tumours, the attributable risk, based on projections from our

data, would be relatively low."5 In fact, the highest risk esti-
mate in their study was for construction electricians, who
work mainly with unenergized wiring and thereby seem to
have limited exposure to EMFs.

In studies of animals, the evidence for a possible cancer-

promoting effect of EMFs is nonexistent or equivocal. At-
tempts to replicate initial reports supposedly supporting the
hypothesis of carcinogenicity have been unsuccessful. To use
the simple ubiquity ofexposure to EMFs as ajustification for
further studies, even when there is no clear effect on public
health, is questionable. Foster and Pickard, regarding bioef-
fects in a different range of the electromagnetic spectrum
(specifically microwaves), have said that "such searches for
hazards can go on too long, and guidelines for ending them
must be established."6 The same may be true for studies of
EMFs at lower frequencies, as well. Cartwright pointed out
that "so far not enough is known about EMF variability to be
able to design useful studies to investigate EMF health ef-
fects. . With our present state of knowledge there is no

justification for the massive expenditure. . . . Our present
scientific knowledge points at the very best to a minute risk of
EMF verging on the point of nonexistence."7
A few weak positive associations in epidemiologic stud-

ies do not constitute "important clinical significance," espe-
cially when additional studies showing no association are
considered. The unsubstantiated claims of a link between
EMF exposure and risks of cancer in children should not lead
clinicians to believe that a hazard exists.

JAMES R. JAUCHEM, PhD
Research Physiologist
Radiation Sciences Division
US Air Force School ofAerospace Medicine
Brooks Air Force Base, TX 78235
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Dr Gold Responds
TO THE EDITOR: The letter from Dr Jauchem is welcomed for
its illustration both of the complex and difficult nature of
investigations in this field that often result in apparently con-
flicting findings and of the strength of responses generated
to both positive and negative findings on this controversial
subject.

Our original epitome was written to update clinicians and
researchers on, and fulfilled the stated goal of keeping them
abreast of, an active area of investigation and, though restric-
tion on the length ofepitomes precluded exhaustive review, to
reflect the status of investigations up to the present time.1

"A few weak positive associations in epidemiologic stud-
ies" cannot be dismissed as having no clinical significance,
even when there are additional studies showing no associa-
tion. Weak positive associations can be important from both
clinical and public health perspectives when the exposure of
interest is highly prevalent, is of public concern, and when-
as with childhood cancer-the potential outcome involves
severe morbidity or lethality. As Rose points out, the relative
risk estimate, to which scientists refer when discussing asso-
ciations of exposures and disease outcomes, can be a mis-
leading guide to policy.2 Furthermore, as the calculation of
population attributable risk reflects,3 while the excess risk
may be small, the total population attributable risk can be
large if a sizable portion of the population is exposed. Thus,
this is usually the more appropriate measure in making
policy.I

The methodologic difficulties in conducting retrospective
investigations of occupational and home electric magnetic
field exposures were emphasized in the original epitome' and
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have been reviewed in detail4 and recently summarized.5
Referring to the occupational studies, Pool says, "Individu-
ally, the various epidemiological studies can each be chal-
lenged on one ground or another, but as a group they have a
rough consistency that is hard to ignore."5 Thus, these studies
illustrate the inherent difficulty ofconducting research on the
possible health effects of long-term, low-level exposure. As
noted in the epitome, the methodologic concerns need to be
addressed in better-designed studies, rather than regarding
them as fatal flaws that preclude further investigations. Fur-
ther credible research to understand any relationship of elec-
tric magnetic field exposures and adverse health effects is
thus supported and encouraged.5

The claims that have been published regarding electro-
magnetic fields and cancer should not be characterized as
"unsubstantiated," as the methodology of studies with both
positive and negative results can be and have been criticized. 5
This will always be true because human studies do not-and
ethically should not-deal with randomized controlled ex-
periments to assess the relationship. Other causal associa-
tions (such as that of smoking and lung cancer) have been
elucidated, even though their exact pathophysiologic mecha-
nism(s) was not well understood at the time the association
was affirmed.2 This has not precluded developing and imple-
menting effective preventive measures when the bulk of the
evidence supports a causal association. Ifand when an excess
risk of childhood cancer with electromagnetic field exposure
is firmly established, it must also be determined to be a
causal association, an endpoint that is not always clear-cut.
Indeed, Rose points out that certainty and proof are inappro-
priate measures on which to base policy concerning public
health: "Lack of proof is not in itself sufficient objection to
action...." He goes on to say, "direct observations of
evident health effects should take priority over theoretical
expectations,"2 and, one might add, particularly when those
health effects have potentially devastating outcomes.

ELLEN B. GOLD, PhD
Adjunct Associate Professor
Division of Occupational and
Environmental Medicine

University of California
Davis, CA 95616
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Third World Plastic Surgery
TO THE EDITOR: In the last several years, an exponential
growth has occurred in the quality and quantity of overseas
charitable programs. It is estimated that 20% of plastic sur-
geons have donated their time and skills without charge to
those in developing countries unable to receive care.1 Spe-
cialists in orthopedics, ophthalmology, anesthesia, and max-
illofacial surgery also participate heavily in these activities.

almost 200,000 lives have been improved substantially.
World relations have not suffered with this effort. Indeed, the
hypothesis is that one person helping another is the best form
of diplomacy extant in the world today.

Individual surgeons explain that the objectives of these
programs are to provide an opportunity to help people, share
knowledge with others, and form new professional relation-
ships. Typically, participants say that the interchange chal-
lenges their full spectrum of training. Physicians feel as
though they function as "real doctors" and are renewed in
their excitement about their specialty.

Interplast, Reconstructive Surgery Foundation, African
Medical Research and Educational Foundation (AMREF),
Physicians for Peace, Operation Smile International, Inter-
face-UCSD, Austin Smiles, Operation Rainbow, Operation
Kids, Northwest Medical Team, and Southwest Medical
Teams' Project Huasteca are some of the privately sponsored
plastic surgery organizations dedicated to helping children
who are not as fortunate as those in developed countries. The
Plastic Surgery Education Foundation maintains a data base
of volunteer organizations (call Andrea Contreras at 708-
228-9900).

A child with a cleft lip or palate may be a pariah in the
community, but a plastic repair may change a child who has
little or no educational or social opportunity into a productive
citizen. Our greatest goal is to see the recipients of our care
become actual dispensers of care to other persons. "Give a
boy a fish, he will enjoy a nice meal; teach him to fish, and he
will not be hungry the rest of his life."2 Los barcos son
seguros en los puertos; pero nofuieron hechos para estar alld
("The ships are safe in the harbors, but they weren't made to
be there."3 Doctors are comfortable at home, but they are
trained to help people.)

DONALD LAUB, MD
1515 El Camino, Ober Bldg
Palo Alto, CA 94306
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Tryptophan and Eosinophilia-Myalgia Syndrome
To THE EDITOR: In "Tryptophan-Induced Eosinophilia-
Myalgia Syndrome" in the September issue,I Criswell and
Sack suggest that in part, the pathogenesis of the eosino-
philia-myalgia syndrome (EMS) could be related to an inhi-
bition of interferon-gamma synthesis by tryptophan metabo-
lites. Although we know of no one who has actually
measured interferon gamma in this illness, there is consider-
able indirect evidence that interferon gamma and cell-medi-
ated immunity are turned on in EMS. Data presented at the
conference on the eosinophilia-myalgia syndrome in Los Al-
amos, New Mexico, in June 1990, as well as those published
by Silver and colleagues,2 show elevated serum levels of
kynurenine, quinolinic acid, neopterin, and 032-microglobu-
lin with reduced levels of serum tryptophan. This pattern
suggests an augmentation of the indoleamine-2,3-dioxy-
genase (IDO) enzyme system in macrophages (which is stim-
ulated by interferon gamma)3 and it mimics the picture seen
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In plastic surgery, perhaps 400,000 operations have been
done. With more than one surgical procedure per patient,


